Splicing mutations in the COL3 domain of collagen IX cause multiple epiphyseal dysplasia.
We report on a three-generation family with multiple epiphyseal dysplasia (MED). The propositus had typical MED findings of knees, ankles, elbows, and hands in childhood. The 2 other affected relatives were adults. The main clinical findings consisted of osteochondritis dissecans and osteoarthritis of the knees. DNA of the propositus was screened for mutations by conformation sensitive gel electrophoresis in all known candidate genes for MED, cartilage oligomeric matrix protein, and the COL9A1, COL9A2, and COL9A3 genes coding for the alpha1, alpha2, and alpha3 chains of collagen IX. The screening identified a unique change in PCR products of exon 3 of the COL9A3 gene. Sequencing indicated a G to A mutation in the acceptor splice site (G(-1)IVS2-->A) of intron 2 in all affected relatives, but not in unaffected relatives. Analysis of RNA from the propositus indicated a skipping of exon 3, and thus, a deletion of 12 amino acid residues as a consequence of the mutation. All four other collagen IX mutations previously described in MED have consequences identical to that characterized here, thus it seems likely that this type of mutation in collagen IX plays an important role in the pathogenesis of MED.